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RESULTS

Prolonging effects on life span
The six groups of mice showed unremarkable body weight gain until they died. The mice of the 5% kombu group were playful and more active as compared with those of the control group. Table 3 shows food con sumption at ages from 200 to 250d and from 400 to 510d. For the first age term the 2% kombu and BaP+5% kombu groups made significantly higher gain in weight than the other groups, but the food consump tions were similar to each other. This was possibly because they were not so playful. The BaP group for the second age term made lower gains in weight despite the significantly higher food consumptions, suggesting that BaP exerted a harmful effect. Table 4 shows the body, organ and tissue weights. For most organs, weights were similar among the groups. The spleen weights were lower in the kombu group compared to the con trol. The BaP and BaP+5% kombu groups had higher testis weights than the others.
The mice of the BaP-alone group became acutely lethargic a few days before they died. Their organs had darkened in color when dissected within 6h of death. Lungs, liver, and intestines showed septicemia-like pete chiae, and the lung especially was in severe necrotic condition. However, no tumors were found under opti cal observation. In the other groups including the BaP with kombu groups, such an indication was not observed and no other hyperplasia lesions were detected. The average life spans were analyzed statistically (Fig.  1) . The life spans of the 2% and 5% kombu groups were to the intestinal adsorption and fecal excretion of BaP, because the kombu powder used here contains 32% kombu dietary fibers (Table 2) . At the ages of 200 to 250d, the feces were collected and BaP concentrations were analyzed (Table 5 ). The feces were directly treated with ethyl acetate to detect free BaP. The residues after extraction were hydrolyzed by 2N HCl to release adsorbed BaPs and extracted again. The extract gave BaP and its oxidized forms, which were recognized to be the ultimate carcinogenic forms (15) , and 7-hydroxyl derivative was mostly detected here (14) . The BaP-alone group had 2.12nmol/g of free BaP in the feces, while the BaP+2% kombu and BaP+5% kombu groups had significantly smaller amounts, 0.566 and 0.105nmol/ g of free BaP, respectively. In contrast, the BaP+2% kombu group adsorbed 2.57nmol/g of BaP and 9.73 nmol/g of its oxides in the feces, which were signifi cantly large amounts compared to 1.70nmol/g in the BaP-alone group. (Figs. 1 and  2 ). The addition of dietary kombu at 2 and 5% did not affect the original life span of control mice, but 2 or 5% kombu powder added to the BaP diet improved the life span to the same level as in the control witthout BaP. Thus, the dietary kombu powder served as a preventive against environmental carcinogen in mice. The kombu intake can be calculated to be 20 and 50g per day for a person who consumes about 1kg of food daily. The effect of kombu on longevity is probably involved in inhibition of the absorption of BaP into the body. The BaP plus 2 or 5% kombu group excreted 6.9 or 16.8% of the ingested BaP into the feces, respectively, and the BaP-alone group given cellulose instead of kombu excreted 3.5% of the ingested BaP (Table 5) . Taken alto gether, it seems likely that kombu dietary fiber adsorbs BaP in preference to the others, elevates its fecal excre tion and brings about elongation of the life span. The preventive effect of kombu intake against carcinogene sis warrants further investigation from the standpoint of experiment with an animal model as well as its epide miology in people.
